The present paper proposes an original analytical solution of the thermohydrodynamic lubrication, and the validation of the model in the case of journal bearings. The simplicity and accuracy of the method and the computing times of the order of seconds necessary for bearing estimation constitute important advantages of this model over the numerical method.
INTRODUCTION
The calculation of the functional parameters of hydrodynamic bearings involves the solution of the system consisting of the differential equations of pressure and of the thermal balance equation, to which other equations are added, depending on the desired degree of precision. Notable analytical solutions are proposed in papers [1] [2] [3] . At present, the calculation of the mentioned system is effected by means of numerical methods and the calculation programs are very complicated, time consuming and, with the exception of the THD solution, rather inaccurate.
, m h h =film thickness, maximum film thickness (m) 0 h = film thickness, in which the pressure gradient is zero (m) 
THEORETICAL MODEL
To identify the denominations, the principle schema of the radial bearing of Fig. 1 will be considered. .
The first equation has obtained from the thermal balance equation proposed by Constantinescu [4] , where medium temperature gradients and pressure gradients in the shaft movement direction were neglected. The second equation represents the differential equation of pressures proposed by Ionescu [5, 7] . The reasoning and simplifying hypotheses used for the deduction of this equation are presented in paper [6] . For journal bearing estimation, the steps are the following:
1. the gradient in the movement direction is annulled and 
2. the flows are calculated by means of the relations: , then lc Q will be used.
3. depending on the discussion at step 2, the film's medium temperature variation law is obtained by means of the thermal balance equation:
Supposing an adiabatic evolution, relation (3) affords also a suggestive representation of the film's temperature field. 4. the film's medium temperature and viscosity in the convergent-divergent zone is calculated, then, by means of the pressures variation law provided by the second equation of system (1), the studied bearing's parameters are determined. The film's medium temperature is considered approximately equal to that of the shaft.
VALIDATION
For the model's validation, the situations analyzed by Khonsari [8] are considered; they are taken from the experimental research published in papers [9] [10] [11] . In all cases under analysis, the bearings are single-groove, steadily loaded, and the flow is laminar. Table 1 presents synthetically the main parameters determined experimentally and, respectively, theoretically. By comparison with the THD solution, the eccentricity ratios and the film's medium temperatures calculated by means of the model proposed in the paper display errors in the range of (+ 0.34% ÷ -4.86%).and (-0.40% ÷ -3.64%) respectively.
CONCLUSIONS
The proposed analytical model represents a viable alternative approach to thermohydrodynamic lubrication (only r θ is calculated numerically). There is good agreement between theory and experiment in the case of loaded journal bearings. At small eccentricities the errors are due to the boundary condition used for the calculation of the film's rupture angle.
